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(54) Solenoid operated pilot valve 

(57) Solenoid valve for controlling the flow of liquids 
in plants for irrigation, wash basins and similar applianc- 
es, particularly three-ways pilot solenoid valve for con- 
trolling large membrane-type water valves or valves for 
hydraulic or pneumatic cylinders etc.. Solenoid valve 
comprising a permanent magnet (27, 51) associated 
with guide means (47, 48, 49, 50, 54, 55) for permitting 
the displacement with a limited rotation from a first to a 
second operative position thereof, and vice versa, so as 
to perform the function of servo control, wherein said 
permanent magnet (27, 51) is associated with closing 
means (37, 38, 58) and is displaceable from the one to 
the other one operative position thereof, only by supply- 
ing with electric pulses an electromagnet (28, 53), and 
remains steadily in the respectively attained operative 
position also after that the electric pulses are ceased, 
and wherein the closing means (37, 38, 58) are adapted 
to prevent or permit the liquid to pass from a solenoid 
valve inlet pipe to a solenoid valve delivery conduit (33), 
when the permanent magnet (27, 51) is rotatably dis- 
placed respectively in the first or second operative po- 
sition thereof. 
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Description 

[0001] The invention relates to a solenoid valve, 
which can be used for controlling the flow of liquids on 
applications of different kind, such i.e. irrigation plants, 
wash basins etc., which is made with such character- 
istics as to ensure a safe and reliable operation on the 
time also with different liquid operation pressures, even 
of not particularly cleaned liquids. 
[0002] Solenoid valves for controlling flow of liquids 
for irrigation plants for lawns and cultivations of various 
kind, for wash basins for public premises and various 
other applications are known, which include an inde- 
pendent low voltage supply battery and comprise a sta- 
tionary part provided with a threaded inlet sleeve which 
can be joined to the water supply pipe, and comprises 
an interchangeable part shaped like a removable car- 
tridge adaptable to be inserted on the stationary part and 
containing a set of inner component elements adapted 
to allow or prevent the passage of the liquid from the 
water supply pipe towards the relative liquid distribution 
appliance, as well as equipped with at least a liquid de- 
livery conduit arranged in the same appliance. 
[0003] In particular, such inner components include 
substantially an elastic membrane made of elastomeric 
material, secured tightly with its peripheral edge in the 
interior of the interchangeable part, and shaped central- 
ly with a thickened portion provided with a calibrated 
through hole for liquid passage, adapted to co-operate 
with the delivery conduit end portion, in a manner to 
close such an end portion so as to prevent the liquid 
from passing through the same conduit, or to open such 
end portion so as to permit the liquid to pass through 
said conduit. 

[0004] The component elements also include an elec- 
tromagnet supplied from the autonomous battery and 
co-operating with a permanent magnet having fixed po- 
larities, said electromagnet containing a movable core 
displaceable axiaily, which is joined at an end portion 
thereof to the permanent magnet by a spring and 
shaped with pointed form at the other end portion there- 
of, so as to be able to co-operate with the calibrated 
through hole of the elastic membrane, in the manner to 
provide for closure of such hole by preventing the liquid 
passage and compressing sealingly the membrane 
thickened portion against the delivery conduit end por- 
tion, by closing it when the movable core is displaced 
on the rest position thereof, by the spring thrust, or open- 
ing of such hole with consequent liquid passage, when 
the spring thrust is ceased and therefore said mem- 
brane thickened portion is moved away from the delivery 
conduit end portion. 

[0005] Moreover, the electromagnet is associated 
with perse known electronic sensor means (for example 
type photocells), which are activated and de-activated 
manually by the user, in a way to generate a positive 
pulse in presence of the user manual action, with con- 
sequent generation in the electromagnet of a polarity 



which is opposite to that of the permanent magnet, 
which produces a reciprocal attraction of the two polar- 
ities and therefore the displacement of the movable core 
in the operative position thereof, against the spring ac- 

5 tion, and to generate a negative pulse without the user 
manual action, with consequent generation in the elec- 
tromagnet of a polarity identical to that of the permanent 
magnet, which produces a reciprocal repulsion of the 
two polarities and therefore the displacement of the 

10 movable core in the rest position thereof, also urged by 
the spring thrust. 

[0006] Finally, in the solenoid valves of this kind the 
elastic membrane delimites a separate room in the 
space comprised between it and the permanent magnet 

15 and the solenoid valve, and such membrane is also pro- 
vided with a calibrated and side through hole, adapted 
to permit the liquid to pass toward the separate room, 
with consequent liquid pressure balancing inside the 
separate room, permitting without difficulty the movable 

20 core to be displaced from the one to another one of its 
operative positions. 

[0007] Therefore, the solenoid valves of this kind op- 
erate with reduced electric consumptions, thanks to the 
presence of the autonomous supply battery and the sup- 

25 p|y of electric pulses with short duration on the solenoid 
valve, however they are critical owing to the presence 
of the two calibrated through holes which, during oper- 
ation are crossed continuously by the liquid and tend to 
clog them progressively on the time, owing to any impu- 

30 rity and dirt and to the liquid hardness, which circum- 
stances do not allow in the time a safe and reliable op- 
eration of the solenoid valve. 

[0008] Another drawback of these solenoid valves, al- 
so caused by the presence of said calibrated holes, is 

35 due to the fact that they are designed with a reduced 
output and therefore do not lend themselves for the use 
with plants operating with high water pressures. Finally, 
another drawback is due to the fact that the movable 
core isnt stable and can be easily displaced from the 

40 respective operative position assumed by it, when the 
solenoid valve is manipulated or displaced from the in- 
stallation position thereof, which circumstance therefore 
makes critical the use of this kind of solenoid valves for 
applications involving shakings of the appliance. 

45 [0009] The object of the invention is to eliminate the 
above mentioned applicative drawbacks and limits of 
the present solenoid valves, by means of a solenoid 
valve made with such characteristics as to ensure asafe 
and reliable operation on the time, even with different 

50 operation pressures of the liquids. This solenoid valve 
is made with the constructive characteristics substan- 
tially described, with particular reference to the patent 
claims. 

[0010] The invention will appear more comprehensi- 
55 ble from the following description, given solely by way 
of not-limitative example and with reference to the ac- 
companying drawings wherein: 
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Fig. 1 schematically shows a present solenoid 
valve, displaced in an operative position thereof; 

- Fig. 2 schematically shows the solenoid valve of 
Fig. 1 , displaced in another operative position there- 
of; 

Fig. 3 schematically shows a solenoid valve accord- 
ing to the invention, displaced in an operative posi- 
tion, and made in a first embodiment thereof; 
Fig. 4 schematically shows the solenoid valve of 
Fig. 3, displaced in another operative position there- 
of; 

Fig. 5 schematically shows a front view of a con- 
structive item of the present solenoid valve, dis- 
placed in the same operative position of Fig. 3 ; 

- Fig. 6 schematically shows a plan view of the con- 
structive item of the solenoid valve of Fig. 5 ; 

Fig. 7 schematically shows a front view of the same 
constructive item of the solenoid valve of Fig. 5, dis- 
placed in the same operative position of Fig. 4; 
Fig. 8 schematically shows a plan view of the con- 
structive item of the solenoid valve of Fig. 7; 
Fig. 9 schematically shows the solenoid valve ac- 
cording to the invention, displaced in the same op- 
erative position of Fig. 3, and made in a second em- 
bodiment thereof; 

Fig. 10 schematically shows a plan view of a con- 
structive item of the solenoid valve of Fig. 9 ; 
Fig. 11 schematically shows the solenoid valve of 
Fig. 9, displaced in the same operative position of 
Fig. 4; 

Fig. 12 schematically shows a plan view of a con- 
structive item of the solenoid valve of Fig. 11 ; 

- Fig. 13 schematically shows a cutaway front view 
of the solenoid valve of Fig. 9, in a constructive var- 
iant and displaced in an operative position thereof; 

- Fig. 14 schematically shows a plan view of the so- 
lenoid valve of Fig. 13 : cutaway along the line A-A; 
Fig. 15 shows a constructive item of the solenoid 
valve of Fig. 14, cutaway along the line B-B; 

- Fig. 1 6 schematically shows a cutaway front view 
of the solenoid valve of Fig. 13, displaced in another 
operative position thereof; 

- Fig. 1 7 schematically shows a plan view of the so- 
lenoid valve of Fig. 1 6, cutaway along the line C-C. 

[0011] Figs. 1 and 2 schematically Illustrate a current- 
ly used solenoid valve, marked with the reference nu- 
meral 10, for controlling the flow of liquids on irrigation 
plants for lawns and cultivations of various kind, wash 
basins and similar appliances. This solenoid valve sub- 
stantially comprises a stationary part 11 provided with a 
threaded inlet sleeve (not shown) joined with a liquid in- 
let pipe 12 and which can be joined with the water inlet 
conduit (also not shown). The solenoid valve also com- 
prises an interchangeable part 13 shaped like a remov- 
able cartridge adaptable by insertion in the stationary 
part 11 and provided with at least a delivery conduit 14 
of the liquid in the relative appliance, as well as contain- 



ing a set of component elements which will be de- 
scribed, adapted to permit or prevent the passage of the 
liquid from the water inlet conduit towards the utilized 
appliance. The component elements of the interchange- 
5 able part 1 3 comprise an elastic membrane 1 5 made of 
elastomeric material, secured at its enlarged peripheral 
edge 16 tightly with the inlet pipe 12, and shaped cen- 
trally with a thickened portion 17 provided with a cali- 
brated through hole 18 for liquid passage, which is 
10 adapted to co-operate with the free end portion of the 
delivery conduit 14 so as to be able to close or open it, 
thereby by preventing or permitting the liquid passage 
through such conduit. The component elements also 
comprise a circular electromagnet 1 9 secured to the free 
15 end portion of the inlet pipe 1 2 and supplied with electric 
pulses by an autonomous battery (not shown), said 
electromagnet delimiting an inner cavity 20 closed on 
the upper side by a permanent magnet 21 having fixed 
polarities, applied tightly against the free end portion of 
the inlet pipe 12, thereby delimiting a separate room 22 
in the space comprised between said permanent mag- 
net and said elastic membrane. A movable core 23 is 
housed in the inner cavity 20 and is movable axially and 
connected at its end portion with the permanent magnet 
21 by means of a spring 24 and is shaped at its other 
end portion of sharpened form, so as to be able to close 
the through hole 1 8 : by preventing the liquid from pass- 
ing therethrough, or to be moved away from such 
through hole, by opening it and permitting the liquid to 
pass therethrough. 

[0012] Finally, the elastic membrane 15 is also pro- 
vided with a calibrated side through hole 25, for the pas- 
sage of the liquid in the interior of the separate room 22, 
which provides for a balancing of the water pressure in 
the same room, thereby permitting the movable core 23 
to be displaced axially in the two operative positions 
thereof. Fig. 1 shows the movable core 23 displaced in 
the rest position thereof, in which it is pushed by the 
spring 24 with its tip 26 against the through hole 18 of 
the membrane thickened portion 17, thereby closing 
such hole and pushing the membrane thickened portion 
17 against the free end portion of the delivery conduit 
14. Then, under these conditions the liquid is prevented 
from passing from the inlet pipe 12 toward the delivery 
conduit 14, while the separate room 22 fills itself with 
liquid coming from the inlet pipe 1 2, through the through 
hole 25 of the elastic membrane 15, with consequent 
balancing of the relative pressure internally the same 
room. Fig. 2 shows the movable core 23 displaced in 
the operative position thereof, on the condition in which 
the electromagnet 19 is supplied with a positive electric 
pulse having short duration, generated by a per se 
known electronic sensor (not shown) operatively con- 
nected with said electromagnet and activated by the us- 
er presence, and under these circumstances the elec- 
tromagnet generates a polarity which is opposite than 
that of the permanent magnet, with consequent recipro- 
cal attraction of the two polarities and displacement of 
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the movable core 23 towards such permanent magnet, 
against the action of the spring 24, and moving away of 
the tip 26 of said movable core with respect to the cali- 
brated hole, and return of the membrane thickened por- 
tion 17 into its starting position. 
[001 3] Then, under these conditions such membrane 
thickened portion is moved away from the free end por- 
tion of the delivery conduit 1 4, allowing the liquid to pass 
from the inlet pipe 12 to such delivery conduit, both in 
the direction of the arrows D, and the direction of the 
arrows E by passing through the through hole 25, the 
separate room 22 and the through hole 18. 
[0014] Afterwards, such movable core 23 is returned 
in the rest position of Fig. 1 when the user isn't present 
near the electronic sensor, in which condition this latter 
generates a negative electric pulse of short duration 
which is supplied by the electromagnet 19, by generat- 
ing into it a polarity which is identical to that of the per- 
manent magnet, with consequent reciprocal repulsion 
of the two polarities and displacement of the movable 
core 23 against the membrane thickened portion 1 7, al- 
so urged by the thrust of the spring 24. Therefore, it ap- 
pears evident that in this kind of solenoid valves the sep- 
arate room 22 and the through holes 18 and 25 are al- 
ways crossed by the liquid, with consequent drawbacks 
described previously. In order to avoid that these draw- 
backs occur, it is suggested the solenoid valve accord- 
ing to the present invention, which is described in detail 
with reference to Figs. 3-8, in which a first embodiment 
thereof is illustrated, and to Figs. 9-1 2 in which a second 
embodiment thereof is illustrated. 
[0015] This solenoid valve, which is called three ways 
pilot solenoid valve, is utilized particularly for controlling 
either large membrane-type water valves or valves for 
hydraulic or pneumatic cylinders, etc.. In the Figs. 3 and 
4 the solenoid valve is described, which is displaced re- 
spectively in the rest position thereof, in which the liquid 
is prevented from passing therethrough, and the oper- 
ation position thereof, in which the liquid can pass there- 
through. 

[0016] In the Fig. 3, in particular, it is noted that also 
in this case the solenoid valve comprises at least a per- 
manent magnet 27 having fixed polarities, at least an 
electromagnet 28 supplied with short positive or nega- 
tive electric pulses, generated by an autonomous elec- 
tric battery (not shown) connected with the same elec- 
tromagnet, and also comprises an elastic membrane 29 
made of elastomeric material, secured at it enlarged pe- 
ripheral edge 30 tightly in the liquid inlet pipe 31 and 
shaped centrally with a thickened portion 32 performing 
the same function of the previously described thickened 
portion 17, and therefore co-operating with the free end 
portion of the delivery conduit 33. The structural config- 
uration of the solenoid valve is the same of the previ- 
ously described one, namely a stationary part 34 which 
can be joined with the water supply pipe (not shown) 
and provided with the inlet pipe 31 , and an interchange- 
able part 35 shaped like a removable cartridge which 



can be inserted in the stationary part and is provided 
with the delivery conduit 33 and the above mentioned 
component elements. However, in this case these com- 
ponent elements are realized and connected together 
5 in a different manner, as it will be described in detail 
hereinafter. 

[0017] In particular, the permanent magnet 27 is 
housed in a closed separate room 36 situated inside the 
electromagnet 28, in a manner that to be arranged in a 

10 concentric position inside this electromagnet, slightly 
moved away from this latter. Furthermore, such perma- 
nent magnet 27 is joined at its upper and lower end por- 
tions with a respective movable stud 37 and 38 having 
a tapered end portion of sharpened form, and can be 

15 displaced axially in the interior of the separate room 36 
from a rest position to an operative position thereof, re- 
spectively illustrated in the Figs. 3 and 4 and described 
in detail hereinafter in a manner to stay steadily in the 
respectively attained position, without being able to be 

20 displaced from the same position, even in cases in 
which the appliance into which the solenoid valve is ap- 
plied is shaked. In turn, the separate room 36 is con- 
nected by a conduit 39 directly with the delivery conduit 
33, said conduit ending in the separate room on a posi- 

25 tion coinciding with and moved away on the upper part 
with respect to the movable stud 37, and being so di- 
mensioned as to permit the tip 40 of said movable stud 
to penetrate partially therein, with consequent closing of 
the mouthpiece of the conduit 39, when the permanent 

30 magnet 27 is displaced in the rest position of Fig. 3, and 
not to be clogged by the tip 40 of the movable stud 37, 
with consequent opening of the mouthpiece of the con- 
duit 39, when the permanent magnet is displaced in the 
operative position of Fig. 4, in which said movable stud 

35 37 and its tip 40 are moved away on the lower part from 
said conduit mouthpiece. Besides, as visible further on, 
the elastic membrane 29 is still housed in a correspond- 
ing separate room 41 , delimited in the space comprised 
between it and the closed end portion 42 of the inlet pipe 

40 31 , and is urged by a spring 43 housed in the room 41 
to compress its thickened portion 32 against the free end 
portion of the delivery conduit 33 (see Fig. 3). Finally, in 
this case the elastic membrane 29 is completely not pro- 
vided with calibrated through holes, and the separate 

45 room 41 is communicating with the other separate room 
36 exclusively by means of a conduit 44, through which 
the liquid passes for determining balancing of the re- 
spective pressure of the same room. In turn, the inlet 
pipe 31 is communicating with the separate room 36 by 

so means of a further conduit 45, ending into it on a position 
coinciding with and moved away on the lower part with 
respect to the movable stud 38, said further conduit be- 
ing so dimensioned as to permit the tip 46 of said mov- 
able stud to penetrate partially therein, with consequent 

55 closing of the mouthpiece of the conduit 45, when the 
permanent magnet 27 is displaced in the operative po- 
sition of Fig. 4, and not to be clogged by the tip 46 of the 
movable stud 38, with consequent opening of the 
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mouthpiece of the conduit 45, when the permanent 
magnet is displaced in the rest position of Fig. 3, in which 
said movable stud 38 and its tip 46 are moved away on 
the upper part from said conduit mouthpiece. The scope 
of the conduits 39 and 45 is that to allow the liquid to 
pass towards the separate room 36, and therefore to 
balance the relative pressure in the same room, with 
consequent axial displacement without difficulty of the 
permanent magnet 27 and the relative movable studs 
37 and 38 from the one to the other one of the operative 
positions of Figs. 3 and 4. 

[0018] In the Figs, 5-8 it is shown the manner in which 
the permanent magnet 27 and the relative movable 
studs 37 and 38 are displaced axially into their two op- 
erative positions. 

[0019] For this scope, it is noted that such permanent 
magnet 27 is joined with two identical bars 47 and 48, 
applied orthogonally to the two larger surfaces of the 
same magnet and slidable with their free end portions 
into corresponding helical guide hollows 49 and 50, pro- 
vided along the side walls of the room 36, in such a man- 
ner that the axial displacement of the permanent magnet 
occurs with a rotation of the magnet with a determinate 
angle about its vertical axis of symmetry, determined by 
the sliding of the bars 47 and 48 in the corresponding 
guide hollows 49 and 50, from the rest position illustrat- 
ed in Figs. 5 and 6 to the operative position illustrated 
in Figs. 7 and 8, and vice versa. In particular, when the 
solenoid valve is displaced initially in the rest position of 
Fig. 3, and the electromagnet 28 isn't supplied with elec- 
tric pulses, in the condition in which the polarities of both 
the electromagnet and the permanent magnet 27 are 
identical and these polarities remain unchanged until 
the electromagnet isnl supplied, the mouthpiece of the 
conduit 39 is closed by the movable stud 37 and the 
mouthpiece of the conduit 45 is opened owing to the 
moving away of the movable stud 38. Moreover in this 
condition since the membrane thickened portion 32 is 
continuously compressed against the free end portion 
of the delivery conduit 33, by closing it, the liquid which 
is introduced through the inlet pipe 31 does not enter 
the delivery conduit 33, while enters the separate room 
36, by passing through the conduit 45', thereby providing 
for the balancing of the water pressures in the same 
room. In this way, the room 36 is completely filled with 
liquid, which cannot enter the delivery conduit 33 
through the conduit 39, since this latter is closed by the 
movable stud 37. Besides, such liquid enters also the 
remaining separate room 41, by filling it, by passing 
through the conduit 44, and thereby providing for the 
balancing of water pressures also into such room. When 
the solenoid valve is displaced in the operative position 
of Fig. 4, in which the electromagnet 28 is supplied with 
a short positive electric pulse, generated by the appli- 
ance electronic sensor when the user is present, or by 
control means of conventional type associated with the 
appliance and adapted to activate the same sensor, in 
the electromagnet it is produced another polarity, which 



is opposite than that of the permanent magnet, with con- 
sequent reciprocal attraction between such polarities 
which produces the rotation of the permanent magnet 
27 in such a direction as to provide for the axial displace- 
5 ment downward (arrow G) thereof, with consequent 
closing of the mouthpiece of the conduit 45 by the mov- 
able stud 38 and opening of the mouthpiece of the con- 
duit 39 by the movable stud 37, and such permanent 
magnet remains steadily in this position even when the 
10 pulse ceases, owing to the steady attraction between 
the polarities of both the permanent magnet and the iron 
of the magnetic yoke of the electromagnet. 
[0020] TTien, under these conditions the liquid con- 
tained in the separate rooms 36 and 41 enters the de- 
15 livery conduit 33 through the conduit 39, with a water 
pressure sufficient to raise the membrane thickened 
portion 32 from the free end portion of the delivery con- 
duit 33, by opening it, and thereby permitting the liquid 
to pass from the inlet pipe 31 to the delivery conduit 33, 
20 with consequent steady compression upwards of the 
elastic membrane 29 against the action of spring 43. 
[0021] Besides, under these conditions the liquid 
passing through the inlet pipe 31 cannot more enter the 
rooms 36 and 41 through the conduit 45, since this latter 
25 js closed by the movable stud 38, so that such rooms 
are not more filled with liquid. Afterwards, as soon as 
the electronic sensor is de-activated at the end of clean- 
ing, irrigation etc.. operations, without the user or being 
operated by the appliance control means, in the condi- 
30 tion in which the electronic sensor generates a negative 
electric pulse which is supplied to the electromagnet 28, 
with consequent generation in this latter of a polarity 
identical to that of the permanent magnet 27 and recip- 
rocal repulsion between these polarities, the permanent 
35 magnet 27 is being rotated in a direction inverse to the 
preceding one, by returning in the rest position thereof 
of Fig. 3. 

[0022] In the Figs. 9-12 it is illustrated a second em- 
bodiment of the solenoid valve according to the inven- 
40 tion, in which it is noted the same which is displaced in 
the rest position (Figs. 9 and 10) and the operative po- 
sition (Figs. 11 and 12). 

[0023] In particular, in the Figs. 9 and 10 it is noted 
that also in this case the solenoid valve comprises a per- 
45 manent magnet 51 having fixed polarities, housed in a 
separate closed room 52 situated inside the electromag- 
net 53, in the same manner of the previously described 
solution, and in addition comprises an elastic membrane 
which is housed, shaped and operating in the same 
so manner than that previously described, and which is 
marked with the same reference numerals, together 
with the liquid inlet and delivery conduits. As previously, 
the room 41 in which the elastic membrane 29 is 
housed, is joined with the room 52 through a conduit 44, 
55 while the permanent magnet 51 cannot more be dis- 
placed axially as previously, rather it rotates exclusively 
and with a limited angle of rotation about a median ver- 
tical axis of rotation, constituted by two studs 54 and 55 
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secured on the upper and lower part to said permanent 
magnet and housed into corresponding seats 56 and 57 
provided in the separate room 52. Also in this case, the 
permanent magnet is displaced with the same previous- 
ly described criteria, by assuming stable operative po- 
sitions which remain unchanged. Moreover, in this case 
such permanent magnet is joined in the lower part with 
at least a sliding block 58 made of suitable material with 
low friction factor, preferably Teflon or equivalent plastic 
material, which during the rotation of the permanent 
magnet 51 slides against the surface of the lower wall 

59 of the room 52, which is made with a suitable anti- 
friction material. 

[0024] The scope of the sliding block 58 is to be dis- 
placed into coincidence with the mouthpieces of either 
one conduit 60 or 61 , connecting the separate room 52 
respectively with the delivery conduit 33 and the inlet 
pipe 31 , said mouthpieces being provided through the 
lower wall 59 of said room and offset angularly from 
each other of an amount identical to the rotation path of 
the permanent magnet 51 and the relative sliding block 
58. Consequently, the sliding block determines the clos- 
ing of the conduit onto which it is respectively positioned 
and the opening of the remaining conduit. 
[0025] In particular, in the rest position of Figs. 9 and 
1 0, such sliding block determines the closing of the con- 
duit 60 and opening of the conduit 61 , in the condition 
in which the liquid enters the rooms 52 and 41 through 
the conduit 61 , thereby producing the balancing of the 
relative pressure therein, and filling with liquid the same 
rooms. In the operative position of Figs. 1 and 12, the 
sliding block 58 determines the opening of the conduit 

60 and closing of the conduit 61 , in the condition in which 
on the one hand the introduction of additional liquid in 
the rooms 52 and 41 is prevented, and on the other hand 
the liquid contained into these rooms enters the delivery 
conduit 33, by passing though the conduit 60, by pro- 
ducing the same results of the previously described so- 
lution. 

[0026] Therefore, it appears evident that this kind of 
solenoid valve allows a safe and reliable operation on 
the time, owing to the fact that its elastic membrane isnt 
provided with the calibrated through holes and hence 
does not more originate the previously described draw- 
backs, and that the permanent magnet assumes always 
stable operative positions, which cannot be modified in 
the case of handlings or displacements of the solenoid 
valve from its installation position. 
[0027] In particular, these stable operative positions 
are attained with a limited rotation from the one to the 
other one of the two different operative positions of the 
permanent magnet, which is housed into an electromag- 
net which can be supplied with electric pulses, in order 
to perform the function of servo control, and such limited 
rotation is obtained both by guiding the movement of the 
permanent magnet along helical paths, with consequent 
axial displacement of the same permanent magnet, and 
by displacing the permanent magnet around a vertical 



axis of rotation without axial displacements, and letting 
it arriving and stopping in either one of its two operative 
positions. 

[0028] Moreover, this solenoid valve can operate also 
5 with different water operation pressures, even of high 
value, and therefore lends itself to be used on applianc- 
es of various kind, obviously by dimensioning adequate- 
ly the cross-sections of the conduits and the separate 
rooms for each specific application. Finally, the remain- 
10 ing Figures show a cross-section of the solenoid valve 
of Figs. 9-12, in a constructive variant thereof, and in 
particular Figs. 13 and 14 show such solenoid valve in 
the rest position thereof and Figs. 16 and 17 show the 
same in the operative position thereof, while Fig. 15 
is shows a constructive item of the solenoid valve referred 
to. 

[0029] In this case, the solenoid valve is constituted 
by the same constructive components of the preceding 
solenoid valve, and differs therefrom in that to be ad- 
20 vantageously provided with a further sliding block 62, in 
addition to the sliding block 58, which is made and po- 
sitioned like this latter block and is arranged along the 
same sliding path thereof, in a position adequately 
spaced away from the other sliding block, in such a way 
as to permit to displace each sliding block over the near- 
er conduit to be closed, with a shorter sliding path and 
therefore with a smaller angle of rotation of the perma- 
nent magnet 51 and such sliding blocks 58 and 62. !n 
particular, in the Fig. 15 it is noted one of the sliding 
blocks (in this case, the sliding block 62) positioned onto 
one of the conduits, and urged by a spring 63 with a h igh 
compression force against such conduit, in orderto con- 
trast water pressures of different values, while the other 
sliding block 58 is urged by a spring 64 against the con- 
duit joined with the delivery conduit 33, which spring de- 
velops a compression force which is smaller than the 
preceding one, in that it must contrast water pressures 
of smaller value. 



Claims 

1. Solenoid valve for controlling the flow of liquids in 
plants for irrigations, wash basins and similar appli- 
ances, particularly three-ways pilot solenoid valve 
for controlling large membrane-type water valves or 
valves for hydraulic or pneumatic cylinders etc., 
comprising at least a liquid inlet pipe which can be 
joined with the water supply line and provided with 
at least a tightly sealed element shaped preferably 
like an elastic membrane, and also comprising at 
least a liquid delivery conduit, said tightly sealed el- 
ement being associated with sprung means and co- 
operating with said delivery conduit in a manner that 
to determine the closing or opening thereof, respec- 
tively for preventing or permitting the liquid to pass 
from said inlet pipe to said delivery conduit, the so- 
lenoid valve also comprising electromagnetic 
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means supplied by means of pulses from at least a 
low voltage direct current electric supply, and gen- 
erated by sensor means activated and de-activated 
by the user or by control means of conventional type 
associated with the respective appliance, and per- 5 
manent magnet means co-operating with said elec- 
tromagnetic means in such a way as that their po- 
larities are respectively attracted or rejected by the 
polarities assumed from time to time by said elec- 
tromagnetic means, depending on the activated or to 
de-activated condition of said sensor means, char- 
acterized in that said permanent magnet means 
(27 ; 51) are associated to guide means (47, 48, 49, 
50 ; 54. 55) in order to permit the displacement with 
a limited rotation from a first to a second operative w 
position thereof, and vice versa, for performing the 
function of servo control, said permanent magnet 
means (27; 51) being associated with closing 
means (37, 38 ; 58) and being displaceable from the 
one to the other operative position thereof only by 20 
supplying with electric pulses said electromagnetic 
means (28 ; 53) and remaining steadily in the re- 
spectively attained operative position thereof also 
after that the electric pulses are ceased, and said 
closing means (37, 38 ; 58) being adapted to pre- 25 
vent or permit the liquid to pass from said inlet pipe 
(31) towards said delivery conduit (33), when said 
permanent magnet means (27 ; 51) are displaced 
with rotation respectively into the first or second op- 
erative position thereof. 30 

2. Solenoid valve according to claim 1 , characterized 
in that said permanent magnet means (27 ; 51 ) are 
contained in at least a first separate closed room 
(36; 52) situated inside said electromagnetic 35 
means (28 ; 53) and that said tightly sealed element 
(29, 32) delimits at least a second separate room 

(41 ) with the closed end portion of said inlet pipe 
(31 ), said first separate room (36 ; 52) communicat- 
ing with said second separate room (41 ) through at *o 
least a first conduit (44) and with said delivery con- 
duit (33) and inlet pipe (31 ) respectively through at 
least a second conduit (39 ; 60) and a third conduit 
(45 ; 61 ), said closing means (37, 38 ; 58) co-oper- 
ating with said second and third conduit (39 ; 60 ; 43 
45, 61 ) in a manner to determine in the first opera- 
tive position thereof the closing of said second con- 
duit (39 ; 60) and the opening of said third conduit 
(45 ; 61), in the closing condition of said delivery 
conduit (33) and in the second operative position so 
thereof the opening of said second conduit (39 ; 60) 
and the closing of said third conduit (45 ; 61 ), in the 
opening condition of said delivery conduit (33). 

3. Solenoid valve according to claim 2, characterized 55 
in that said guide means comprise a first and a sec- 
ond bar (47, 48) joined orthogonally with said per- 
manent magnet means (27) and slidable with their 



end portions in a corresponding helical guide hollow 
(49, 50), provided along the side walls of said first 
separate closed room (36), in a manner to produce 
a rotation of said permanent magnet means (27) of 
a determinate angle about its vertical axis of sym- 
metry, during their axial displacement from the one 
to the other one operative positions thereof. 

4. Solenoid valve according to claim 3, characterized 
in that said closing means comprise a first and a 
second movable stud (37, 38), joined respectively 
at the upper and lower end portions of said perma- 
nent magnet (27) and displaceable axially together 
with this latter into said first separate closed room 
(36), from said first to said second operative posi- 
tion thereof, and vice versa, said first and second 
movable stud (37, 38) being provided with a respec- 
tive terminal tip (40, 46) which can be inserted into 
or disengaged from the mouthpiece of the corre- 
sponding second or third conduit (39 ; 45). 

5. Solenoid valve according to claim 2, characterized 
in that said guide means comprise two support 
studs (54, 55) secured on the upper part of said per- 
manent magnet means (51) and housed into said 
first separate room (52), adapted to provide for the 
rotation of said permanent magnet means (51 ) with 
a determinate angle of rotation determined from the 
first to the second operative position thereof, and 
vice versa. 

6. Solenoid valve according to claim 5, characterized 
In that said closing means comprise at least a slid- 
ing block (58) made of material with low friction fac- 
tor, preferably Teflon, joined on the lower part with 
said permanent magnet means (51) and displace- 
able together with this latter into said first separate 
closed room (52), from said first to said second op- 
erative position, in which said sliding block (58) is 
displaced in coincidence of the mouthpieces of ei- 
ther one of said second or third conduit (60 ; 61), 
which are made through the lower wall (59) of said 
first separate room (52), in positions offset angularly 
of the same amount of the rotation path of said slid- 
ing block (58) and said 

permanent magnet means (51), said sliding block 
(58) being able to be associated with a further slid- 
ing block (62) arranged along the same sliding path 
and spaced away from it in such a way as to dis- 
place each block over the nearer conduit to be 
closed with a shorter sliding path. 

7. Solenoid valve according to claim 6, characterized 
in that said sliding blocks (58, 62) are urged against 
each conduit by a respective spring, the compres- 
sion force of which is larger for the sliding block (62) 
acting against the conduits having water pressures 
of different value. 
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(54) Solenoid operated pilot valve 



(57) Solenojd valve for controlling the flow of liquids 
in plants for irrigation, wash basins and similar applianc- 
es, particularly three-ways pilot solenoid valve for con- 
trolling large membrane-type water valves or valves for 
hydraulic or pneumatic cylinders etc.. Solenoid valve 
comprising a permanent magnet (27, 51) associated 
with guide means (47, 48, 49, 50, 54, 55) for permitting 
the displacement with a limited rotation from a first to a 
second operative position thereof, and vice versa, so as 
to perform the function of servo control, wherein said 
permanent magnet (27, 51) is associated with closing 
means (37, 38, 58) and is displaceable from the one to 
the other one operative position thereof, only by supply- 
ing with electric pulses an electromagnet (28, 53), and 
remains steadily in the respectively attained operative 
position also after that the electric pulses are ceased, 
and wherein the closing means (37, 38, 58) are adapted 
to prevent or permit the liquid to pass from a solenoid 
valve inlet pipe to a solenoid valve delivery conduit (33), 
when the permanent magnet (27, 51) is rotatably dis- 
placed respectively in the first or second operative po- 
sition thereof. 
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